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Fifth Semester
Electrical Engineering/Electrical and Electronics Engg.
Scheme OCBC 2019
ELECTRIC VEHICLES

Time : Three Hours Maximum Marks : 70

Note : )) All7 Questions are Compulsory. Internal choices has been
given in each LO (Learning Outcome).

TfY 7 e arfverd €1 3iaRe ey U LO (T 3sed )

A fey m €
i) Incase ofany doubt or dispute, the English version question
should be treated as final.
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1. | LO11 | a) Describe the environmental and economic 5
impacts of using electric vehicles.

fireg arerl & Sua & wafarefly &R sl
yural @1 ol Hfgl
LO12 | b) Name the various hybrid electric vehicles. 5

Explain working of series parallel hybr1d
electric vehicle with block diagram.

s R & Ffe fgg a@ & @

AR Soft-waieR gl Rega gt &

TR SAd IRG TGN AT |
OR/31ar

LO11 | a) Explaininbriefthe need of electric vehicle 5
in present scenario. What are the challenges
before electric vehicles?

A aRvieT 7 R arenl Y sraLdendn
P! 4T N TS | Fgg el et gt
T E? AR
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LO12

b)

Draw configurational layout of electric| 5
vehicle and explain its functioning.

fdeg arE™ @1 BRI Aaee difte
AR gq! HriveTe T

b

LO12

LO13

LO12

LO13 | ;

b)

b)

- gedl /v i gt s

Explain working of plug-in hybrid electric | 5
vehicle with its block diagram. Name the
vehicle (car) in which this is used?

-3 gEe R argt i erivmedt
Al NG TR TR | I g angw
frar mar 87

Draw and explain block diagram of solar-| 5
electric power train.

T |

OR/arar

Draw levelled block diagram of hybrid-| §
electric vehicle and list the components used.
e Rga a1 "mifsa e /i

Explain working principle of FCEV (Fuel | 5
Cell Electric Vehicle) with neat diagram.
Name the vehicle in which it is used.

" ¥ o e’ a1 et Rigrd e
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3. | LO21

LO22

LO21

LO22

a)

b)

b)

Define rolling resistance coefficient and state
the factors which affect it. Give values of
typical rolling-coefficient of resistance for
some vehicles.

AT 3 UG PR aTel, R Bt faRaul

faf3re 99 a3

Define following resistances related to
electrical vehicles
) Gradingresistance

" 1) Roadresistance

i) Acceleration resistance
iv) Total driving resistance
Rrege a7 & <iafrer ey R o oot
EAI Y
) AT wieriy
i) g R
i) @O Ry
iv) & dre IRkRiY

OR/3rat
Define aerodynamic drag and derive its
equation.
Td FHfigwor i It HII
A tractor vehicle weighing 36 tonne is towing
arubber tired scraper weighing 45.5 tonne.
up a grade of 4%. What is the grade
resistance and total resistance in kg of the

combination if the rolling resistance factor is
50kg/tonne?

.
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T& ¢aex aTg forge! aoi9 36 e §, 98 W@
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g TS IR @ 8, 4% & 39 I Wy R
RIfeT HfoRYe 1uries &1 91 50kg/tonne & ar
U8 IRy ok eT TRy &7 A1 kg 7 @
g, e

4. | LO31

LO31

LO31

LO31

b)

b)

Classify electrical motors used for electric

vehicles. Describe the requirements of |

EV motor. .

fera argat o Swan R @i arelt A’ @
giffesor BN geifdes argd Aex &
AEIHARN BT guiF HRTY

Explain the constructional features and
working of SRM.

feaes Readd WieR (SRM) &Y ERa-cds
faetvear aiR @RIyl B THeEd |
OR/31ar

Compare the motors used for electric vehicles.
R aret & R ST § o areht A’
& g i) ~e
Explain constructional features, working and
control of PMSM. State is application in EVs.

faeryaa, wrivoTe ik R o T
fagd argl § s SyAT qarsd)

2+3=5

5. | LO32

State the factors which are considered while
selecting a motor for electric vehicles.
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LO32

LO32

LO32

LO31

b)

b)

Explain in brief regenerative braking in
motors used in electric vehicles.

foreger arget o SuE it S arel Hext §
QAo IRIUE @Y |aT § g
Explain the in wheel motor configuration for
electric vehicle with diagram.

faega atel & R ‘g-er AR famar’
o SRM afed guesd|
OR/3¥a1

Explain single motor configuration (layout)
used in electric vehicles. Name the electric
cars in which this configuration is used.

R aret § S R O et T
Hiex = (damse) @ aus| (R
afka) o g &R & 79 oy e
39 DEHIRRIA T ITA R T gl

Which motor is used in Tata Nexon EV

(car). Give its specifications. Explain its
constructional features also.

2T e fagd are (FR) § ST B
SR el Wex BT AT IR T @Ay
fraror AT 39 Alex &1 [EARHD
frrwaret @ TS|

6. | LO41

Describe the advantages of lithium-iron |

battery over lead-acid and nickel-based
batteries for EVs.

free areet & o ofrem-amm de8 &
égqﬁqséaﬂaﬂ?ﬁﬁﬁwmﬁaéaﬁa‘%
et § @ @1 au Il
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LO41

LO42

LO42

b) Define following terms related to batteries 6
) ‘Crate
i) Battery efficiency
i) Energy density
iv) Power density
v) SOC
vi) DOD
di1 & et P uel a1 aReie Eﬁﬁm |
) ¥
i) 98 garam
iy Sl g
iv) ofd g
v) SOC
vi) DOD

OR/3ryar

a) Describe the methods of charging forEVs. | 4
e @t & R @i B ket @
qui HRII

b) Explain the need of BMS. Draw block | 6
diagram of BMS with its functioning -
BMS &t 3ragesd’ Tsgdl | BMS & siic
IR 1Y 3R BRI TR

7. | LOS1

a) Whichconverter(DCtoDC)ismostlyused | 5

in EV and HEV? Explain its working with
diagram.
e v wrsfire e areet o o = (.
¢ Srdl) PRk wew s Summ far
ST B 39 Fac B eRiffy Re wfed
TSR |
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LO52

LOS52

LO51

LO51

b)

b)

Diffe_rentiate between unidirection and
bidirection converter.

s feaf ok -y Fadk & 19 iR
Wy STl

Explain briefly the working of DC to AC
converter used in EVs with diagram.

fer et & e et DC g AC TacR &1

iy R aftd w@8T § S|
OR/3Yar

Draw configurational diagram of HEV
(Hybrid Electric Vehicle) based on power
electronics explain its functioning.

Frsfye fagQ amg &1 AR geldgied
AUIRE SRR ST FPR BRI~

Describe the converter requirement for on
board charger. Explain in brief the need of
auxiliary battery and motor drive circuit in
EVs. ‘

i 1 TR & o) ok it sl
7 guiF ST FEre® dedt 3iR AR giea
wffe @t fefd argal H smagaear B Wad
¥ s

AT D

34+2=5
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